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Typhoid fever remains a disease of major public health importance in the tropics. This cross sectional 
prospective descriptive study was carried out between July 2005 to July 2008 in Wad Medani Town. The 
objective of the study was to identify chronic typhoid carriers among food handlers in Wad Medani. To 
achieve this objective, Vi agglutination test was used to determine suggested typhoid carriers among food 
handlers then stool culture was performed on those with a positive Vi agglutination test. A questionnaire 
was designed to collect data from suggested typhoid carriers about hygienic practices during food handling 
and processing .   
The collected data were reviewed and coded. Data were analyzed using SPSS versions 10.0 software for 
tabulation and statistical analysis. 
The results showed that, ten percent of the examined food handlers were found positive typhoid carriers by 
Vi agglutination test, 48.5% of the suspected of typhoid carriers were found positive by stool culture, street 
vendors were more common among suspected typhoid carriers, all of whom had not received any health 
education about typhoid disease. 
The study suggested the following recommendations: Regular health authority inspection visitor food 
handling personnel specially street vendors to exclude typhoid carriers among them, education and training 
course in good hygienic practices should be provided to all food handlers specially typhoid carriers by Food 
Control Department, Ministry of Health, Gezira State.  
 
ىندم دو ةنيدمب ماعطلا ىلوادتم طسو نينمزملا ديوفيتلا بوركيم ةلمح فاشتكا 
 
 )3(ىكم دمحم باهولا دبعو )1(ىدهملا جاحلا ميهاربإ,)2(سيردا دمحا ىلع,)1(نامثع دمحم ىركب دمحم 
1- .ةريزجلا ةعماج , ةيئيبلاو ةيحصلا مولعلا ةيلك , تايئابولا مسق 
2- ماج , بطلا ةيلك , عمتجملا بط مسق.ةريزجلا ةع 
3- .موطرخلا ةعماج , ةئيبلا ةحصو ةماعلا ةحصلا ةيلك , ىحصلا فيقثتلا مسق 
 
 صخلملا 
 فن ةيفصولا ةيعطقملا ةساردلا هذه . ةيرادملا لودلا يف ةيقاب تلازام يتلا و ةماعلا ةحصلا يف ةمهملا ضارملأا نم ةيفيتلا ةمحلا ربتعتذ ت
ويلوي نم ةرتفلا يف2002  ويلوي ىتحو2002  نيلماعلا طسو نينمزملا ديوفيتلا بوركيم ةلمح ةفرعم وه اهنم فدهلا ناك دقو يندم دو ةنيدمب
 ةعوفلا دضتسم رابتخا مدختسأ فدهلا اذهل لوصوللو يندم دو ةنيدمب ماعطلا لوادت يف(Vi)  طسو نينمزملا ديوفيتلا بوركيم ةلمح ديدحتل
عارز ءارجإ مت مث ،يندم دو ةنيدمب ماعطلا يلوادتم ةعوفلا دضتسم رابتخا يباجيإ ةلمحلا طسو زاربلا ة(Vi)  ةنابتسلاا ةرامتسا ميمصت مت امك
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 ةعوفلا رابتخا يباجيا ديوفيتلا بوركيم ةلمحل(Vi)  .ءاذغلا عينصتو لوادت ءانثأ ةيحصلا تاداعلا ةفرعمل 
ئاصحلإا ةمزحلا جمانرب قيرط نع اهليلحت مث اهميقرتو اهتعجارمو تانايبلا عمج متايئاصحإ اهليلحتو اهبيوبتل ةيعامتجلاا مولعلل ةي. 
 نإ ،تلمش جئاتنلا نم ددعل ةساردلا تلصوت10 %  ةعوفلا دضتسم رابتخا يباجيا ماعطلا ىلوادتم نم(Vi) ،%48.5  بوركيم ةلمح نم
 ةعوفلا دضتسم رابتخا ةطساوب ديوفيتلا(Vi)   اراشتنا رثكأ نيلوجتملا ةعابلا ،زاربلا ةعارز يباجيإ  ةطساوب ديوفيتلا بوركيم ةلمح طسو
 ةعوفلا دضتسم رابتخا(Vi) ةعوفلا دضتسم يباجيا ديوفيتلا بوركيم ةلمح لك ،(Vi)   .ديوفيتلا ضرم لاجم يف يحص فيقثت نوقلتي مل 
ا ةصاخ ماعطلا يلوادتم نع شيتفتلل ةيحصلا تاطلسلا لبق نم ةمظتنملا تارايزلا ،اهنم تايصوت تحرتقا ةساردلا هذهجتملا ةعابل نيلو
دتمل ةريزجلا ةيلاو ةحصلا ةرازو ةمعطلأا ةباقر مسق لبق نم ةيبيردتلاو ةيميلعتلا تاسروكلا ،اهنم بوركيملل ةلماحلا تلااحلا داعبتسلاا يلو
.بوركيملا ةلمحو طسو ةحيحصلا ةيحصلا تاسرامملا نع ماعطلا 
INTRODUCTION 
According to recent studies food borne diseases continue to be a major public health problem in the 
developed and developing worlds alike. Current statistics for food-borne illness in various industrialized 
countries showed that, up to 60% of cases may be caused by poor food handling techniques, and by 
contaminated food served in food service establishments. No valid data are available for most developing 
countries, but there are reasons to believe that, they have similar problems. A major risk of food 
contamination lies with the food handlers. Dangerous organisms present in or on, the food handler’s body 
can multiply to an infective dose, given the right conditions, and come into contact with food, or surfaces 
used to prepare food. Since food handlers in large eating establishments cater for a larger number of people, 
they are epidemiologically more important than domestic food handlers in spreading food borne diseases. 
In view of above, a study was undertaken in health and educational institutions in Amritsar city with the 
objectives to identify salmonella carriers if any among the food handlers and to treat them, to detect the 
prevalence of intestinal parasites among them, and to study the personal hygienic measures observed by the 
food handlers . 
Typhoid fever is a systemic infectious disease. It occurs in all parts of the world; it has declined a good deal 
in the developed countries due to improvement in sanitation and changes in the way of life. For Example, 
it has been brought very close to eradication in UK, with approximately one case per one million 
populations, which is perhaps the lowest incidence of typhoid in the world. The picture is depressing in the 
developing countries where typhoid fever is still a major health problem (Park, 2005).  
In Sudan, widal test for Salmonella typhi O performed  on 114 normal individuals from the Gezira area, 
where for O agglutination was found at 1:320 in 12 (10.5%) ,Salmonella  paratyphi  (BO)  agglutinations 
was found in 6 (5.3%) at a titer of 1:160 (El-Shafie,  1991). 
 
Materials and Methods  
Study area: 
Wad Medani town is the capital of Gezira state. It is located in the center of Gezira state, about (190) 
kilometer south to Khartoum and has a total area of (100 Km²). Wad Medani greater locality is divided into 
four administrative units namely, Medani central, Medani East, Nile East and North West. The total 
residential quarters of the town are forty with a total population of (423.863) according to (2008) census 
report. In the town there are a number of state Ministries , headquarter of the state Government and the 
head office of the Gezira scheme.  
In Wad Medani town there are ten governmental hospitals, two private hospitals, thirty two health centers 
and a number of private clinics.  
 
Study Design:  
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245 food handlers were screened using a Vi agglutination test (serological test) to identify (the suggested 
typhoid carriers) among them. Stool culture was then performed to confirm the Vi agglutination test. and a 
questionnaire was designed to collect data from suggested typhoid carriers. 
Food handlers sampling technique and size:  
 To determine the desired food handler size in Wad Medani town the following formula was used: 
N =   Z2  Pq 
        d2 
Where: 
N = Desired food handlers size.  
Z = Standard normal deviation, set at (1.96) which correspond level of 95% confidence level.  
P =  Expected carrier prevalence (our assumption 20%). 
q = 1-P.   
d = degree of accuracy desired (0.05). 
N =    (1.96) 2 X 0.2 (1- 0.2) = 245 
                                                  (0.05)2 
This sample was divided into eight clusters according to type of work. Mothers were represented by 50% 
of the desired food handler size. Each other cluster was represented as percentage of its weight in the other 









Table (1): The distribution of the sample according to clusters. 
         The clusters of food handlers in Wad Medani town (2005) 
Type of work Total food handlers % Sample size 
Restaurants 225 5.7 14 
Mothers 37453 50.0 122 
Street vendors 640 15.4 38 
Hotels 21 0.8 2 
Butchers 450 11.0 27 
Vegetables and fruit sellers 220 4.9 12 
Milk sellers 235 6.1 15 
Fish sellers 235 6.1 15 
Total 39479 100 245 
Source: The Department of Food Control, Ministry of Health Gezira state, (2005). 
 
Blood sampling 
Five ml venous blood sample have been collected from each food handler. Collected blood samples were 
centrifuged to obtain serum. Vi agglutination test was conducted according to Wilson and Miles (1975), 
Chitkara and Urquhart (1979) method using Kits made by (12076 Santa Fe Drive, Lenexa, ks 66215, USA) 
and eight dilutions as follows :  
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1.8 ml of saline has been pipetted into the first tube in each row and 1.0 ml into every other tube. 0.2 ml of 
test serum has been added to the first tube of the appropriate row. The contents of tube one have been mixed 
and were transferred 1 ml to tube two. Finally each tube other than tube eight has been repeated. 1 ml from 
tube seven was discarded. 
 0.05 ml (one drop from the pipette provided) of Remal Salmonella typhi Vi suspension were added to each 
tube.  The mixture was incubated at 370C for two hours and then has been refrigerated (2 to 80C) over night, 
(16 to 20 hours). Tested tubes were allowed to reach room temperature (18 to 300C) and examined for 
agglutination using back- lighting. The pattern of cells deposited on the bottom of the tube have been 
observed and the appearance of cells disturbed by gently flicking the base of the tube. The reaction has 
been compared with those seen in the control tube and in the dilution series of standard serum. 
A titer of 1:10 or greater is normally considered a positive typhoid carrier. 
Culture techniques  
Stool culture 
Stool (about 0.5 gm) was innoculated into sterile test tube containing about 5 ml of selenite F. broth medium 
and incubated at 370C over night. Then a loop full of this inoculum was sub-cultured on XLD medium and 
incubated over night at 370C. Non lactose fermenting colonies were confirmed as salmonellae by 
biochemical and serological tests. 
Identification of Salmonellae typhi 
Identification of Salmonellae typhi depended on Gram stain (Gram negative bacilli), oxidase test (negative), 
colonial morphology of the organism on the SS agar, group of biochemical tests and serological tests to 
confirm the identification. 
 
 
RESULTS AND DISCUSSION 
RESULTS : 
 
Table (1): Prevalence of positive Vi agglutination test among food handlers (n=245). 
Percentage % Frequency Vi agglutination test 
10.61 26 Positive 
89.39 219 Negative 
100 245 Total 
       
A total of (245) food handlers were examined serologically by Vi agglutination test to detect typhoid carries 
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Fig.(1): Stool culture for positive Vi agglutination test typhoid carriers among food handlers in Wad 
Medani Town. 
 
     3 stool culture performed on 24 suggested typhoid carriers. 





Table (2): Age group of suggested typhoid carriers among food handlers in Wad Medani 
Town (n=26). 
Percentage % Frequency Age group 
26.9 7 19-29 
38.5 10 30-40 
23.1 6 41-51 
11.5 3 52-62 
100 26 Total 
 
38.5% of carries were found in the age group (30-40) years indicating that the majority of suggested carriers 
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Fig. (2): Classification of suggested typhoid carriers among food handlers in Wad Medani Town. 
 
Most of suggested carries were street vendors (38.5%), Mothers (26.9%) and milk seller 15.5%. 
 
 
 Fig. (3): Suggested typhoid carrier having health education, routine examination, health license and health 
card. 
All suggested typhoid carriers had not received any health education about typhoid fever disease and all of 
them had no routine examination by stool culture. 
 
Table (3): Knowledge, attitude and treatment of suggested typhoid carriers among food handlers in Wad 
Medani town (n=24). 
Total No Yes Attitudes 
% Fre. % Fre. % Fre. 





- - 33.3 6 Hand washing with water  
- - 66.7 12 Hand washing with water and soap  
100 24 29.2 7 70.8 17 Hand washing before food preparation  
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100 17 - - 21.1 2 Hand washing with water and soap 
100 24 37.5 9 62.5 15 Vegetable washing 
100 24 62.5 15 37.5 9 Knowledge about disease infection  







- - 8.3 2 House  
- - 62.5 15 In the hospital 
- - 29.2 7 In the health centers 
- - 0 0 Others  
  
62.5% of the interviewed suggested carriers found to be unaware about disease infection. 75% of suggested 
carriers showed positive attitude with respect to hand washing after using latrine. On the other hand 70.8% 
wash hand before food preparation. 
 
Discussion: 
Serological methods namely, Vi agglutination test and ELSIA are used for detecting of typhoid carriers. 
The method usually employed for the detection of carriers is Vi agglutination test. About 85% of chronic 
carriers have Vi antibodies in titers 1:5 or more. Persistence of Vi antibodies is a strong presumptive 
evidence for the infection (Je park and Park, 1986). This test is lacking in Sudan. Although, it's an expensive 
technique it is advised to make it available in the laboratories and accessible to Sudanese food handlers.   
245 food handlers in Wad Medani Town were screened by Vi agglutination test to detect typhoid carrier. 
Using Vi agglutination test as screening method about ten percent of examined food handlers were found 
positive as a titer 1:10 was reported in (50%) of typhoid carriers. Then stool culture performed on 24 
suggested typhoid carriers, 45.8% of carriers were found positive by culture of stool . The study results 
were nearly similar with Butter et al. (1992) who mentioned that, carriers status of typhoid fever  in 
Amritsar city 214 food handlers enlisted in all health and educational institutions Laboratory examination 
of Vi agglutination reaction, 28 (13%) were Vi Reactors by agglutination test. The study also revealed that 
female carriers constituted 61.5% whereas male 38.5%. This result could be attributed to that females are 
responsible for preparing and making food. About 38.5% of carriers were found in the age group 30-40 
years these result were compatible with that obtained by (Mermin et al., 1999), WHO mentioned that, the 
chronic carrier state is most common among persons infected during middle age, especially women.  
Most of carriers were reported in street vendors (38.5%), mother (26.5%) and milk sellers (15.5%). This 
study revealed that, street vendors were more common in carriers and this is highly significant in Wad 
Medani community because street vendors have no place, health license, health cards which were very 
difficult to control them. Street vendors, common in both developing and industrialized countries, also 
included in this group, and may present special problems related to their way of life and difficulties in 
determining whether they have complied with control measures (Luxemberjer et al., 2001and Gasem et al., 
2001). These results are similar with study performed in Semarang city in Indonesia surrounding identified 
one of risk factors for typhoid fever. Eating outdoor at street food stall or mobile food vendor (OR = 3.86; 
95% CI =1.30-11.48) and street vendors are very dangerous because they can not be provided with 
regulation of food handling like health license and health cards (Wilson, G.S. and Miles, A.A. (1975).   
The study had shown that, all of carriers (24) have not conducted routine examination for typhoid and this 
test is very important for any person who would like to work in food services. Health license was not found 
in 41.7% of food service place while 37.5 % of carriers had not health cards. These results indicated that, 
health authorities of food control for food handlers activities in Wad Medani Town are faced by some 
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obstacles to able full control towards health standard of food handlers places and health of food handlers 
particularly for free of typhoid disease. In Egypt, according to the law of the Ministry of Health, number 
786 for the year 1962 rearranged by the law number 144 for the year 1963, regarding preventive measures 
against infectious food born and water born disease, food handlers must undergo certain routine medical 
examinations and screening tests before they can be employed in food establishments or as vendors of 
foods. Health certificate is valid for only one year, and must be renewed through 30 days before the validity 
end-date (Park editors- Park’s, 2003). 
The present study stated that, positive attitudes towards hand washing after using latrine in 75% of carrier. 
However, 66.7% of above mentioned group used soap during washing. On the other hand, 70.8% washed 
hands before food preparation. These results effective positively on reduction of typhoid disease problem 
unless found defect in washing hand technique as Corales (2005) who found that proper procedure for hand 
washing included, wet your hands with warm water, apply soap and wash your hands for 20 seconds, rinse, 
and then dry your hands with a single-use paper towel. Positive hygienic practice of vegetable washing was 
reported in 62.5% of carriers. However, 75% of typhoid carriers heat food stored in refrigerator before 
using it. These result effective positively on occurrences of typhoid epidemic. 
 
Conclusion: 
      First, ten percent of examined food handlers were found positive as a titer 1:10 was reported in (50%) 
of suggested typhoid carriers and nearly half of these suggested carriers were found positive by using stool 
culture. Majority of suggested typhoid carriers were females and most of them in the age group 30-40 years. 
Second, street vendors were more common among suggested typhoid carriers, and obviously, this is very 
dangerous on the behalf of Wad Medani community; and that is for the fact that they do not place, health 
license and health cards which were very difficult to control them. All of suggested typhoid carriers had 
not received any health education about typhoid disease. 
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